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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To make it possible to form rectangular patterns with high resolution and to improve 
sensitivity, developability, resolution, etc., by incorporating an alkali-soluble resin, radiation 
sensitive acid generating agent, crosslinking agent and basic compd. which are respectively 
specific into the above compsn. 

CONSTITUTION: This radiation sensitive resin compsn. contains the alkali-soluble resin, the 
radiation sensitive acid generating agent consisting of at least one kind selected from a bis- 
sulfonyl diazo methane compd. and imide sulfonate compd., the crosslinking agent consisting of 
an alkoxymethylated urea compd. and the basic compd. consisting of a trialkyl amine. This 
alkali-soluble resin is a resin which has a functional group, for example, acidic functional group, 
exhibiting affinity with an alkaline developer, and is soluble in this alkaline developer. The 
radiation sensitive acid generating agent is a compd. which generates an acid by sensitizing the 
radiation to be cast after the formation of the resist film. The crosslinking agent is a compd. 
capable of crosslinking the alkali-soluble resin in the presence of the acid generated by the 
irradiation with, for example, radiation. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] A) The radiation-sensitive resin constituent characterized by coming to contain the 
basic compound which consists of the radiation-sensitive acid generator which consists of at 
least one sort chosen from alkali fusibility resin, B bis-sulfonyl diazomethane compound, and an 
imide sulfonate compound, a cross linking agent which consists of a C alkoxy methylation urea 
compound, and D alkylamine. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a radiation-sensitive resin constituent. It is 
related with a radiation-sensitive resin constituent useful as a suitable resist for the micro- 
machining using the radiation like ultraviolet rays, far ultraviolet rays, an X-ray, or a charged- 
particle line especially in more detail. 
[0002] 

[Description of the Prior Art] In the field of micro processing represented by manufacture of an 
integrated circuit, in order to obtain the higher degree of integration of an integrated circuit, 
detailed-ization of the processing size in lithography is progressing, and the technique in which 
micro processing 0.5 micrometers or less can be performed stably is needed in recent years. 
Therefore, also in the resist used, it is required to form a pattern 0.5 micrometers or less with a 
sufficient precision. So, the lithography technique using a radiation with more short wavelength is 
examined. As such a radiation, the ultraviolet rays represented by i line (365nm), the far 
ultraviolet rays represented by the KrF excimer laser (248nm), the X-ray represented by the 
synchrotron radiation line, the charged-particle line represented by the electron ray can be 
mentioned, and the resist corresponding to these radiations is proposed variously in recent 
years. Among those, it is the resist from which being observed especially starts the reaction 
from which the solubility over a developer is changed by the catalysis of the acid generated by 
the exposure of a radiation, and this kind of resist is usually called the "chemistry magnification 
mold resist." When actually using these resists for the manufacture process of an integrated 
circuit, the resist solution which usually dissolved in the solvent the component which 
constitutes "resists", such as a radiation-sensitive component and a coat plasticity resinous 
principle, is prepared, it applies on the substrate with which processing is presented, and a resist 
coat is made to form. Subsequently, although the pattern which fitted micro processing by 
irradiating a radiation at the resist coat concerned is formed, the configuration of the pattern in 
this case has effect important for the precision of micro processing, and is made desirable [ a 
rectangular configuration ]. However, the conventional chemistry magnification mold negative 
resist has the low transmission to the radiation of a resist coat, and it is difficult for the resist 
pattern which a radiation is not fully irradiated to a resist lower limit when a radiation is 
irradiated at a resist coat, consequently side etching of a resist pattern may produce at the time 
of development to become inverse tapered shape-like, and to obtain the rectangular pattern 
called for. Still such a phenomenon becomes the factor which the fall of the resolution of a 
pattern is caused [ factor ] and generates meandering of a pattern, and is not desirable. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer a new 
radiation-sensitive resin constituent, its permission width of face to the amount of radiation 
irradiation of a resist coat is large, can form a rectangular pattern with high resolution, and is to 
offer a radiation-sensitive resin constituent suitable as chemistry magnification mold negative 
resist excellent in sensibility, development nature, resolution, etc. Other purposes of this 
invention control effectively the side etching phenomenon of the resist pattern at the time of 
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development, and meandering, and are to offer a radiation-sensitive resin constituent suitable as 
chemistry magnification mold negative resist which may be effectively used also to the radiation 
irradiation of the wavelength below far ultraviolet rays. The purpose and effectiveness of further 
others of this invention will become whether to be ** from the following explanation 
[0004] 

[Means for Solving the Problem] It is attained by the radiation-sensitive resin constituent 
(henceforth a "resist constituent") characterized by the above-mentioned purpose and 
effectiveness of this invention coming to contain A alkali fusibility resin, B radiation-sensitive 
acid generator, C cross linking agent, and D basicity compound according to this invention. 
[0005] Furthermore, the above-mentioned purpose and effectiveness of this invention are 
attained by the radiation-sensitive resin constituent containing the radiation-sensitive acid 
generator which a radiation-sensitive acid generator turns into from at least one sort chosen 
from a bis-sulfonyl diazomethane compound and an imide sulfonate compound. 
[0006] Furthermore, the above-mentioned purpose and effectiveness of this invention are 
attained by the radiation-sensitive resin constituent with which a cross linking agent comes to 
contain the cross linking agent which consists of an alkoxy methylation urea compound. 
[0007] Moreover, the above-mentioned purpose and effectiveness of this invention are attained 
by the radiation-sensitive resin constituent which comes to contain the basic compound with 
which a basic compound consists of alkylamine. Hereafter, each component which constitutes 
this resist constituent is explained. 

[0008] The alkali fusibility resin used in an alkali fusibility resin resist constituent has acid 
functional groups, such as the functional group which shows an alkali developer and compatibility, 
for example, a phenolic hydroxyl group, and a carboxyl group, and is resin meltable to an alkali 
developer. As such alkali fusibility resin, the addition polymerization system resin (only 
henceforth "addition polymerization system resin") which is represented by polyhydroxy styrene, 
the Pori (meta) acrylic acid, etc., with which the polymerization nature double bond of at least 
one sort of monomers (henceforth "a monomer (a)") which have an acid functional group cleft 
and which has a unit repeatedly can be mentioned. 

[0009] The addition polymerization system resin with which at least one sort of polymerization 
nature double bonds of the monomer (a) which has acid functional groups, such as phenolic 
hydroxyl groups, such as hydroxystyrene, hydroxy-alpha methyl styrene, a vinyl benzoic acid, 
carboxy methyl styrene, carboxy methoxy styrene, an acrylic acid (meta), a crotonic acid, a 
maleic acid, an itaconic acid, a citraconic acid, mesaconic acid, and a cinnamic acid, and a 
carboxyl group, for example cleft as addition polymerization system resin and which has a unit 
repeatedly is desirable. As a concrete example of such a monomer (a) For example, (i) o- 
hydroxystyrene, m-hydroxystyrene, p-hydroxystyrene, 3-chloro~4-hydroxystyrene,' 4-chloro-3- 
hydroxystyrene, 2~chloro-3-hydroxystyrene, 4-BUROMO-3-hydroxystyrene, 3-ethyl-4- 
hydroxystyrene, 3-propyl-4-hydroxystyrene, 3-t-butyh4-hydroxystyrene, 3-phenyl-4- 
hydroxystyrene, 3-naphthyl-4-hydroxystyrene, 3~benzyl-4-hydroxystyrene, 3~styryl-4- 
hydroxystyrene, 3-vinyl-4-hydroxystyrene, 3-propenyl-4-hydroxystyrene, 3-cumyl-4- 
hydroxystyrene, 2-methyl-4-hydroxystyrene, 2, 6-dimethyl-4-hydroxystyrene, Monomer which 
has phenolic hydroxyl groups, such as o-hydroxy-alpha methyl styrene, m-hydroxy-alpha methyl 
styrene, p-hydroxy-alpha methyl styrene, a vinyl benzoic acid, carboxy methyl styrene, and 
carboxy methoxy styrene; 

(ii) The monomer which has carboxyl groups, such as an acrylic acid, a methacrylic acid, a 
crotonic acid, a maleic acid, an itaconic acid, a citraconic acid, mesaconic acid, and a cinnamic 
acid, can be mentioned. 

[0010] Although you may consist of only units repeatedly, said addition polymerization system 
resin can also have further other repeat units in which the polymerization nature double bond of 
the monomer (henceforth "a monomer (b)") which does not have an acid functional group cleft if 
needed, as long as the generated resin whose polymerization nature double bond of said 
monomer (a) cleft is alkali fusibility. As a concrete example of such a monomer (b), they are 
aromatic series vinyl compounds, such as styrene, p-methyl styrene, alpha methyl styrene, 
chloro styrene, methoxy styrene, a vinyl aniline, and vinyl naphthalene, for example (iii).; 
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(iv) (meta) (meth)acryloyloxy radical content compounds, such as a methyl acrylate, an ethyl 
acrylate (meta), acrylic-acid (meta) propyl, acrylic-acid (meta) t-butyl, metaglycidyl acrylate 
(meta), and acrylic-acid (meta) benzyl; 

(v) Aliphatic series vinyl compounds, such as methoxy vinyl, t-butoxy vinyl, and vinyl acetate; 

(vi) (meta) The nitrogen-containing compound which has polymerization nature double bonds, 
such as acrylonitrile, croton nitril, mallein nitril, fumaronitrile, mesa KONNITORIRU, 
SHITORAKONNITORIRU, ITAKON nitril, acrylamide (meta), a croton amide, a mallein amide, a 
fumaric amide, mesa KONAMIDO, SHITORAKONAMIDO, an ITAKON amide, vinylpyridine, vinyl- 
epsilon caprolactam, vinyl pyrrolidone, and a vinyl imidazole, can be mentioned. 

[001 1] In this invention, especially the thing for which the addition polymerization system resin 
obtained from a monomer (a) and a monomer (b) is used as alkali fusibility resin in order to adjust 
suitably the alkali solubility over the alkali developer of a resist coat is desirable. Although the 
class of other repeat units contained if needed cannot generally prescribe the content of the 
repeat unit which has an acid functional group in such addition polymerization system resin, it is 
usually 20-80-mol % preferably to 1 5-95-mol % and a pan. 

[0012] Furthermore, said addition polymerization system resin can also obtain target addition 
polymerization system resin by hydrolyzing the protective group, after obtaining the addition 
polymerization system resin with which the polymerization nature double bond of the monomer 
which has the functional group which are protective groups, such as for example, t-butyl, an 
acetyl group, a t-butoxycarbonyl group, and a trialkylsilyl group, and permuted the hydrogen atom 
of a phenolic hydroxyl group or the hydrogen atom of a carboxyl group besides the approach of 
acquiring by the addition polymerization of said monomer (a) cleft and which has a unit 
repeatedly. As a concrete example of the monomer which forms such a repeat unit, it is the 
monomer by which phenolic hydroxyl groups, such as p-t-butoxy styrene, p-t- 
buthoxycarbonyloxy styrene, and p— trimethylsilyloxy styrene, were protected by the protective 
group, for example (viii).; 

(ix) Carboxyl groups, such as acrylic-acid t-butyl and t-butyl methacrylate, can mention the 
monomer protected by the protective group. 

[0013] According to the class of a monomer (a), the monomer (b) used if needed, and reaction 
medium, the addition polymerization for manufacturing said addition polymerization system resin 
can choose suitably a polymerization initiator or polymerization catalysts, such as a radical 
polymerization initiator, an anionic polymerization catalyst, a coordinated-anionic-polymerization 
catalyst, and a cationic polymerization catalyst, and can carry them out with proper 
polymerization gestalten, such as a bulk polymerization, solution polymerization, a precipitation 
polymerization, an emulsion polymerization, a suspension polymerization, and a massive- 
suspension polymerization. 

[0014] The alkali fusibility resin of this invention is addition polymerization system resin 
independent [ said ], or two or more sorts can be mixed and used for it. Furthermore, the 
condensation-polymerization system resin (henceforth "condensation-polymerization system 
resin") which has the condensation-polymerization system repeat unit which has the repeat unit 
which consists of at least one sort which has an acid functional group of the monomers 
represented by novolak resin and monomers, and a monomer which can be condensed can be 
mixed and used for alkali fusibility resin if needed. Although said condensation-polymerization 
system resin may consist of only for example, novolak resin units, as long as the generated resin 
is alkali fusibility, it can also have other condensation-polymerization units further. Such 
condensation-polymerization system resin can be manufactured a condensation polymerization 
or by carrying out a copolycondensation polymerization under existence of an acid catalyst and 
in a water medium or the mixed medium of water and a hydrophilic solvent with the 
condensation-polymerization component which can form other condensation-polymerization 
system repeat units by the case for one or more sorts of phenols, and one or more sorts of 
aldehydes. 

[0015] As said phenols, o-cresol, m-cresol, p-cresol, 2, 3-xylenol, 2, 4-xylenol, 2, 5-xylenol, 3, 4- 
xylenol, 3,5-xylenol, 2 and 3, a 5-trimethyl phenol, 3 and 4, a 5-trimethyl phenol, etc. can be 
mentioned, for example. Moreover, as said aldehydes, formaldehyde, a trioxane, a 
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paraformaldehyde, a benzaldehyde, an acetaldehyde, a propyl aldehyde, a phenyl aldehyde, etc. 
can be mentioned, for example. 

[0016] When said alkali fusibility resin has a repeat unit containing a carbon-carbon unsaturated 
bond, it can also use as a hydrogenation object, the carbon-carbon unsaturated bond by which 
the rate of hydrogenation in this case is contained in a repeat unit — usually — it is 40% or less 
still more preferably 50% or less preferably 70% or less. When the rate of hydrogenation exceeds 
70%, there is an inclination for the development nature by the alkali developer of alkali fusibility 
resin to fall. 

[0017] Although the class of other repeat units contained if needed, the class of alkali fusibility 
resin mixed, a presentation ratio, and molecular weight cannot generally prescribe the content of 
the repeat unit which has the acid functional group of the average in alkali fusibility resin, it is 
usually 20-100-mol % preferably to 15-100-mol % and a pan. although the polystyrene equivalent 
weight mean molecular weight (henceforth "Mw") measured by the gel permeation 
chromatography of alkali fusibility resin changes according to the property of a request of a 
resist constituent — desirable — 2,000-100,000 — it is 2,000-30,000 still more preferably. When 
there is an inclination for film production nature to get worse [ Mw ] less than by 2,000 and Mw 
exceeds 30,000, there is an inclination for development nature, resolution, etc. to get worse. The 
alkali fusibility resin of this invention mixes two or more sorts of the addition polymerization 
system resin with which it is addition polymerization system resin independent [ said ], or a 
presentation ratio differs from molecular weight, and condensation-polymerization system resin 
can be further blended and used for it if needed. Especially as alkali fusibility resin used in the 
resist constituent of this invention, the addition polymerization system resin of hydroxystyrene 
and the addition polymerization system resin of hydroxystyrene and styrene are desirable. As 
hydroxystyrene used for these addition polymerization system resin, p-hydroxystyrene is 
desirable. 

[0018] The radiation-sensitive acid generator used by radiation-sensitive acid generator this 
invention is a compound which induces the radiation irradiated after formation of a resist coat, 
and generates an acid, and can mention ** sulfone compound, ** sulfonate compound, etc. as 
such a compound, for example. The following compounds can more specifically be mentioned. 
[0019] ** As a sulfone compound sulfone compound, a beta-keto sulfone, beta-sulfonyl sulfone, 
bis-sulfonylmethane, these alpha-diazo compounds, etc. can be mentioned, for example. 
Specifically, a phenacyl phenyl sulfone, a mesityl phenacyl sulfone, screw (phenyl sulfonyl) 
methane, screw (phenyl sulfonyl) diazomethane, screw (cyclohexyl sulfonyl) diazomethane, 4-tris 
phenacyl sulfone, etc. can be mentioned. 

[0020] ** As a sulfonate compound sulfonate compound, an alkyl sulfonate, a halo alkyl 
sulfonate, an aryl sulfonate, imino sulfonate, imide sulfonate, etc. can be mentioned, for example. 
Specifically, benzoin tosylate, pyrogallol tris triflate, pyrogallol methansulfonic acid triester, 
nitrobenzyl -9, 1Q-diethoxy anthracene-2-sulfonate, etc. can be mentioned. 
[0021] In the resist constituent of this invention, a radiation-sensitive acid generator comes for 
the radiation-sensitive acid generator with desirable especially desirable aforementioned ** 
sulfone compound and/or ** sulfonate compound to contain imide sulfonate in a bis-sulfonyl 
diazomethane compound and a sulfonate compound in a sulfone compound. 

[0022] A bis-sulfonyl diazomethane compound is a compound shown by the following formula (1). 

[0023] 

[Formula 1] 

O N 2 O 
. ii ir a 

II II . ■ . M / 

o o 

[0024] R1 and R2 are organic radicals chosen from a permutation or an unsubstituted par halo 
alkyl group, a permutation or an unsubstituted alkyl group, a permutation or an unsubstituted 
cycloalkyl radical, a permutation or an unsubstituted alkenyl radical, a permutation or an 
unsubstituted cyclo alkenyl radical, a permutation or an unsubstituted aryl group and a 
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permutation, or an unsubstituted aralkyl radical here. 

[0025] Moreover, an imide sulfonate compound is a compound shown by the following formula (2). 

[0026] 

[Formula 2] 
O 

c 0 

R< >-0-S-R 4 - • • 

r ii 
S o 
o 

[0027] R3 is a divalent organic radical and R4 is an organic radical chosen from a permutation or 
an unsubstituted par halo alkyl group, a permutation or an unsubstituted alkyl group, a 
permutation or an unsubstituted cycloalkyl radical, a permutation or an unsubstituted alkenyl 
radical, a permutation or an unsubstituted cyclo alkenyl radical, a permutation or an 
unsubstituted aryl group and a permutation, or an unsubstituted aralkyl radical here. 
[0028] In said formula (1) and formula (2), a "permutation" means that said each organic radical 
has substituents, such as a nitro group, a cyano group, an amino group, a hydroxyl group, a vinyl 
group, an alkoxyl group, and halogen atoms (for example, a fluorine atom, a chlorine atom, a 
bromine atom, an iodine atom, etc.). In said formula (1) and formula (2), a chlorine atom, a 
bromine atom, etc. can be mentioned as a halogen atom in a permutation or an unsubstituted par 
halo alkyl group. As such a par halo alkyl group, carbon numbers, such as a TORIKURORO 
methyl group, a trifluoromethyl radical, the Park Rollo ethyl group, a perfluoro ethyl group, a 
perfluoro propyl group, perfluoro butyl, a perfluoro pentyl radical, a perfluoro hexyl group, a 
perfluoro octyl radical, a perfluoro nonyl radical, and a perfluoro decyl group, can mention the par 
halo alkyl group of 1-12, for example. Moreover, in said formula (1) and formula (2), the 
permutation or the unsubstituted alkyl groups of carbon numbers 1-12, such as a methyl group, 
an ethyl group, a propyl group, and butyl, can be mentioned as a permutation or an unsubstituted 
alkyl group. In said formula (1) and formula (2), the permutation or the unsubstituted cycloalkyl 
radicals of carbon numbers 3-12, such as a norbornyl radical besides being cyclo butyl, a 
cyclopentylic group, a cyclohexyl radical, etc. and a camphor nil radical, can be mentioned as a 
permutation or an unsubstituted cycloalkyl radical. [, such as a bicyclo alkyl group, ] In said 
formula (1) and formula (2), the permutation or the unsubstituted alkenyl radicals of carbon 
numbers 2-1 2, such as an ethynyl group, a pro pyrenyl radical, a butylenyl radical, and swine 
dienyl, can be mentioned as a permutation or an unsubstituted alkenyl radical. In said formula (1) 
and formula (2), the permutation or the unsubstituted cyclo alkenyl radicals of carbon numbers 
3-12, such as a cyclo pentenyl radical and a cyclohexenyl group, can be mentioned as a 
permutation or an unsubstituted cyclo alkenyl radical. In said formula (1) and formula (2), the 
permutation or the unsubstituted aryl groups of carbon numbers 6-18, such as a phenyl group, a 
biphenyl radical, a naphthyl group, an anthryl radical, a phenan tolyl group, a methylphenyl radical, 
an ethyl phenyl group, a methoxypheny radical, a chlorophenyl radical, a hydroxyphenyl radical, a 
methyl naphthyl group, an ethyl naphthyl group, a methoxy naphthyl group, a chloro naphthyl 
group, and a hydroxy naphthyl group, can be mentioned as a permutation or an unsubstituted aryl 
group. In said formula (1) and formula (2), the permutation or the unsubstituted aralkyl radicals of 
carbon numbers 7-18, such as benzyl, a phenylpropyl radical, a diphenyl methyl group, and a 
naphthyl methyl group, can be mentioned as a permutation or an unsubstituted aralkyl radical. 
[0029] Moreover, in said formula (2), a permutation or an unsubstituted alkylene group, a 
permutation or an unsubstituted cyclo alkylene group, a permutation or an unsubstituted polish 
clo alkylene group, a permutation or an unsubstituted alkenylene group, a permutation or an 
unsubstituted cyclo alkenylene group, a permutation or an unsubstituted polish clo alkenylene 
group, a permutation or an unsubstituted arylene radical, a permutation, or an unsubstituted 
aralkylene group can be mentioned as a divalent organic radical. 

[0030] As said permutation or an unsubstituted alkylene group, the permutation or the 
unsubstituted alkylene groups of carbon numbers 1-12, such as a methylene group, ethylene, a 
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propylene radical, and a butylene radical, can be mentioned. Moreover, as said permutation or an 
unsubstituted cyclo alkylene group, the permutation or the unsubstituted cyclo alkylene group of 
carbon numbers 3-12 of a cyclo pentene radical and a cyclo hexylene radical can be mentioned. 
As said permutation or an unsubstituted polish do alkylene group, the permutation of carbon 
numbers 5-18 or unsubstituted polish do alkylene residue excluding two hydrogen atoms from 
poly cycloalkane like norbornane or camphane can be mentioned. Especially, the compound 
following ceremony (3) except 2, 3 and 5 of the tetravalent organic radical which can have two 
imide sulfonate radicals, for example, methylcyclopentane, and the hydrogen atom like V can also 
be held as a special example of a polish do alkylene grouo 
[0031] 
[Formula 3] 

i CH 2 

[0032] As said permutation or an unsubstituted alkenylene group, the permutation or the 
unsubstituted alkenylene groups of carbon numbers 2-12, such as an ethynylene group, a pro 
PENIREN radical, and a butenylene radical, can be mentioned. As said permutation or an 
unsubstituted cyclo alkenylene group, the permutation or the unsubstituted cyclo ARUKENIREN 
residue of carbon numbers 3-12 excluding two hydrogen atoms from cycloalkenes and cycloalkyl 
dienes, such as cyclobutene, cyclobutadiene, a cyclohexene, and cyclohexadiene, can be 
mentioned. As said permutation or an unsubstituted polish do alkenylene group, the permutation 
of carbon numbers 5-18 or unsubstituted polish do ARUKENIREN residue excluding two 
hydrogen atoms from poly cycloalkene like norbornene, norbornadiene, BORUNEN, or BORUNA 
diene or poly cycloalkyl diene can be mentioned. As said permutation or an unsubstituted arylene 
radical, the permutation or the unsubstituted arylene radicals of carbon numbers 6-18, such as a 
phenylene group, a naphthylene radical, and an anthra NIREN radical, can be mentioned. As said 
permutation or an unsubstituted aralkylene group, the permutation or the unsubstituted 
aralkylene groups of carbon numbers 7-18, such as a phenylene methylene group and phenylene 
ethylene, can be mentioned. 

[0033] As a concrete example of the compound shown by said formula (1), the compound shown 

for example by the following type (4) or the formula (5) can be mentioned 

[0034] 

[Formula 4] 

N_ O / =« 





S-C-S-4 > ... (4) 

o o 

[0035] 
[Formula 5] 

CH2-CH, O N 2 O ch 2 -CH 2 
CH£ CH-S-C-S-CH CH 2 ... (5) 

CH_-CH_ o 6 CH 2 -CH 2 

[0036] Moreover, as a concrete example of the compound shown by said formula (2), the 
compound shown, for example by the following type (6) - the formula (11) can be mentioned. 

|_UUo / J 
[Formula 6] 

£ H 2 o 



\ a 

CH\— CH * C » o * 

CH 2 - CH CH- C ' ■ 
n 
O 



ch£ V°-s-cf, • • • <«> 
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[0038] 
[Formula 7] 

O 



C K H- CH -CH. C ' » 
u 
O 



[0039] 

[Formula 8] 
O 

C O 

CH f N-O-S-CF, • - • < 8 > 

o 

[0040] 
[Formula 9] 
O o 

'\ c o 

CH ^ r h ' N S— CF3 • * ■ Vy; 



O 



[0041] 
[Formula 10] 



O /I » 

Q c-^CH — C. 9 



CH 2 p 

O C-CH 2 \ O 

o 

[0042] 
[Formula 11] 

CH 3N / H3 

/f -° 

CH 3 ^ ° 

[0043] In the resist constituent of this invention, said radiation-sensitive acid generator is 
independent, or two or more sorts can be mixed and used for it. Moreover, the admiration 
radiation acid generator which has structures other than said admiration radiation acid generator 
if needed (henceforth "an acid generator (b)"), for example, an onium salt compound, a halogen 
content compound, a quinone diazide compound, etc. can also be mixed and used. In this case, 
the addition of an acid generator (b) is 30 or less % of the weight preferably 50 or less % of the 
weight to the whole quantity of a radiation-sensitive acid generator. The blending ratio of coal of 
the alkali fusibility resin in a resist constituent and a radiation-sensitive acid generator is 0.1 - 
10 weight section to 0.01 - 20 weight section and a pan preferably [ per alkali fusibility resin 100 
weight section and a radiation-sensitive acid generator are desirable, and ]. The pattern 
configuration from which the loadings of a radiation-sensitive acid generator are obtained except 
the range of 0.01 - 20 weight section tends to become a defect. 

[0044] The cross linking agent used in the resist constituent of cross linking agent this invention 
is the compound which can construct a bridge in alkali fusibility resin under existence of an acid, 
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for example, the acid produced by the exposure of a radiation. The compound which has one or 
more sorts of substituents (henceforth a "cross-linking substituent") which have crosslinking 
reaction nature with alkali fusibility resin, for example as such a cross linking agent can be 
mentioned. 

[0045] As an example of such a cross-linking substituent, they are hydroxyalkyl radicals, such as 

(i) hydroxyalkyl radical, an alkoxyalkyl group, and an acetoxy alkyl group, or a derivative of those, 
for example.; 

(ii) A carbonyl group or its derivatives, such as a formyl group and a carboxy alkyl group; 

(iii) Nitrogen-containing radical content substituents, such as a dimethyl aminomethyl radical, a 
diethyl aminomethyl radical, a dimethylol aminomethyl radical, a jetty roll aminomethyl radical, 
and a morpholino methyl group; 

(iv) Glycidyl group content substituents, such as a glycidyl ether radical, a glycidyl ester group, 
and a glycidyl amino group; 

(v) Aromatic series derivatives, such as allyloxy alkyl groups, such as a benzyloxymethyl radical 
and a benzoyloxy methyl group, and an aralkyloxy alkyl group; 

(vi) Polymerization nature multiple bond content substituents, such as a vinyl group and an 
isopropenyl radical, can be mentioned. As a cross-linking substituent of the cross linking agent 
of this invention, a hydroxyalkyl radical, an alkoxyalkyl group, etc. are desirable and especially an 
alkoxy methyl group is desirable. 

[0046] As a cross linking agent which has said cross-linking substituent, they are methylol 
radical content compounds, such as (i) methylol radical content melamine compound, a methylol 
radical content benzoguanamine compound, a methylol radical content urea compound, a 
methylol radical content glycoluryl compound, and a methylol radical content phenolic compound, 
for example.; 

(ii) Alkoxyalkyl group content compounds, such as an alkoxyalkyl group content melamine 
compound, an alkoxyalkyl group content benzoguanamine compound, an alkoxyalkyl group 
content urea compound, an alkoxyalkyl group content glycoluryl compound, and an alkoxyalkyl 
group content phenolic compound; 

(iii) Carboxymethyl radical content compounds, such as a carboxymethyl radical content 
melamine compound, a carboxymethyl radical content benzoguanamine compound, a 
carboxymethyl radical content urea compound, a carboxymethyl radical content glycoluryl 
compound, and a carboxymethyl radical content phenolic compound; 

(iv) Epoxy compounds, such as the bisphenol A system epoxy compound, a bisphenol F system 
epoxy compound, a bisphenol S system epoxy compound, a novolak resin system epoxy 
compound, a resol resin system epoxy compound, and the Pori (hydroxystyrene) system epoxy 
compound, can be mentioned. 

[0047] In the resist constituent of this invention, the alkoxy methylation urea compound of a 
cross linking agent may be desirable, and you may be resin which the alkoxy methylation urea 
compound condensed. As a desirable cross linking agent, the alkoxy methylation urea compound 
shown by the following formula (12) can be mentioned especially 
[0048] 

[Formula 12] 

R 5 0. ,OR 5 
CH_> CHo 

■ • ... (1 2) 

R 6 OCH_ C CH_-OR s 
ii 
O 

[0049] R5 is the alkyl group of carbon numbers 1-4 here. 

[0050] In said formula (12), a methyl group, an ethyl group, a propyl group, butyl, etc. can be 
mentioned as an alkyl group. After said cross linking agent carries out the condensation reaction 
of for example, a urea compound and the formalin and introduces a methylol radical it is further 
ethenfied with lower alcohol, such as methyl alcohol, ethyl alcohol, propyl alcohol, and butyl 
alcohol, and .s obtained by collecting the compound which subsequently cools reaction mixture 
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and deposits, or its resin. Moreover, said cross linking agent can come to hand also as a 
commercial item like CYMEL (a trade name, the Mitsui Cyanamid make) and NIKARADDO (made 
in Sanwa Chemical). 

[0051] As a cross linking agent, further, said cross-linking substituent can be introduced into the 
acid functional group in alkali fusibility resin, and the resin which gave the property as a cross 
linking agent can be used, the rate of installation of the cross-linking substituent in that case — 
all the acid functional groups in alkali fusibility resin — receiving — usually — 5-60~mol % — 
desirable — 10-50-mol % — it is adjusted to 15-40-mol% still more preferably. When it becomes 
difficult to make crosslinking reaction sufficient less than [ 5 mol % ] occur, and the rate of 
installation of a cross-linking substituent becomes easy to cause decline in a remaining rate of 
membrane, the swelling phenomenon of a pattern, meandering, etc. and exceeds 60-mol %, the 
fall of alkali solubility of alkali fusibility resin is caused, and there is an inclination for 
development nature to get worse. 

[0052] In the resist constituent of this invention, a cross linking agent is independent, or can mix 
and use two or more sorts, the blending ratio of coal of the alkali fusibility resin in a resist 
constituent, and a cross linking agent — per alkali fusibility resin 100 weight section and a cross 
linking agent — desirable — the 5-100 weight section — further — desirable — 10-70 
weight section — it is 10 - 50 weight section especially preferably. When under 5 weight 
sections of crosslinking reaction may be [ the loadings of a cross linking agent ] inadequate, they 
may generate a swelling phenomenon and exceed the 100 weight sections, there is an inclination 
which stops being able to form a good pattern easily. 

[0053] The basic compound in basic compound this invention is the purpose which controls that 
control the diffusion phenomenon in the inside of the resist coat of the acid produced from the 
radiation-sensitive acid generator, and the chemical reaction in the non-irradiated field of a 
radiation which is not desirable arises by the exposure of a radiation, and is a compound added 
by the resist constituent. The dimension fidelity over the configuration of the pattern formed and 
a mask dimension etc. is improvable with use of such a basic compound. 

[0054] As such a basic compound, a nitrogen-containing basicity compound can use it suitably. 
Specifically For example, ammonia, a trimethylamine, triethylamine, Tree n propylamine, a 
triisopropyl amine, tree n butylamine, A TORIISO butylamine, a tree tert-butylamine, trihexyl 
amine, Trioctylamine, an aniline, N-methylaniline, N.N-dimethylaniline, 2-methylaniline, 3- 
methylaniline, 4-methylaniline, 4-nitroaniline, 1-naphthylamine, 2-naphthylamine, a diphenylamine, 
ethylenediamine, A tetramethylenediamine, a hexamethylenediamine, a pyrrolidone, a piperidine, 
An imidazole, 4-methyl imidazole, 4-methyl-2-phenylimidazole, Thiabendazole, a pyridine, 2- 
methylpyridine, 4-ethyl pyridine, A 1 -methy l-4-phenyl pyridine, 2-(1 -ethyl propyl) pyridine, 
Nicotinamide, dibenzoyl thiamine, 4 butanoic-acid LVov Ramin, 4, and 4'-diamino 
diphenylmethane, A - diamino diphenyl ether, and 4 and 4 '4, 4'-diamino benzophenone, 4 and 4- 
diamino diphenylamine, 2, and 2-screw (4-aminophenyl) propane, A 2-(3-aminophenyl)-2-(4- 
aminophenyl) propane, A 2-(4-aminophenyl)-2-(3~hydroxyphenyl) propane, A 2-(4- 
aminophenyl)-2-(4-hydroxyphenyl) propane, 1, 4-screw [1-(4-aminophenyl)-1-methylethyl] 
benzene, 1, 3-screw [1-(4~aminophenyl)-1-methylethyl] benzene, Succinic-acid dimethyl-1-(2- 
hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6-tetramethylpiperidine polycondensation object, Pori — 
{[6-(1, 1, 3, and 3-tetramethylbutyl) imino-1,3,5-triazine -2 and 4-diyl] and [(2, 2, 6, and 6- 
tetramethyl-4-PIPERI diyl) imino] hexamethylene [(2, 2, 6, and 6-tetramethyl-4-PIPERI diyl) 
imino one]} — A 2-(3, 5-G t-butyl-4-hydroxybenzyl)-2-n-butyl malonic-acid screw (1, 2, 2, 6, 
and 6-pentamethyl-4-PIPERI diyl) etc. can be mentioned. 

[0055] These basic compounds are independent, or two or more sorts can be mixed and used for 
them. Especially, as a desirable basic compound, alkylamine can be mentioned and tree n 
butylamine, trihexyl amine, trioctylamine, etc. can be mentioned as still more desirable alkylamine. 
The loadings of a basic compound are below 5 weight sections more than the 0.01 weight section 
preferably below 10 weight sections per alkali fusibility resin 100 weight section in a resist 
constituent, usual, and more than the 0.01 weight sections. In below the 0.01 weight section, 
when a pattern configuration and dimension fidelity may get worse a basic compound depending 
on process conditions and 10 weight sections are exceeded, there is an inclination for the 
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development nature of the fall of sensibility or the radiation irradiation section to get worse 
[0056] Various additives, such as a dissolution inhibitor, a dissolution accelerator, a sensitizer 
and a surfactant, can be blended with the resist constituent of various additive this inventions if 
needed. 

[0057] Said dissolution inhibitor is a compound added to a resist constituent, in order to reduce 
the alkali d.ssolution rate to the alkali developer of alkali fusibility resin and to give the suitable 
solubility at the time of alkali development, when the alkali fusibility of alkali fusibility resin is too 
high. As for a dissolution inhibitor, what does not change chemically in processes, such as baking 
of a resist coat, radiation irradiation, and development is desirable. As such a dissolution 
mh.bitor, sulfones, such as ketones; methylphenyl sulfones, such as aromatic compound 
acetophenones, such as naphthalene, a phenanthrene, and an anthracene, a benzophenone and a 
phenyl naphthyl ketone, diphenylsulfone. and a dinaphthyl sulfone, can be mentioned, for example 
These dissolution inhibitors are independent, or two or more sorts can use them, mixing 
Although the loadings of a dissolution inhibitor can be suitably chosen with the alkali fusibility 
resin used for a resist constituent, they are usually below 30 weight sections preferably below 50 
weight sections per alkali fusibility resin 100 weight section. 

[0058] Said dissolution accelerator is a compound added to a resist constituent, in order to raise 
the alkali dissolut.on rate to the alkali developer of alkali fusibility resin and to give the suitable 
solubility at the time of alkali development when the alkali fusibility of alkali fusibility resin is too 
low. As for a dissolut.on accelerator, what does not change chemically in processes, such as 
baking of a resist coat, radiation irradiation, and development, is desirable. As such a dissolution 
accelerator, the phenolic compound of about two to six-benzene ring low molecular weight can 
be mentioned, for example. As an example of such a phenolic compound, compounds, such as a 
b.sphenol and tns (hydroxyphenyl) methane, can be mentioned, for example. These dissolution 
accelerators are independent, or two or more sorts can be mixed and used for them Although 
the loadings of a d.ssolution accelerator can be suitably chosen with the alkali fusibility resin 
used for a resist constituent they are usually below 30 weight sections preferably below 50 
weight sections per alkali fusibility resin 100 weight section. 

[0059] Moreover, said sensitizer absorbs the energy of a radiation, transmits the energy to a 
radiation-sensitive acid generator, shows the operation which increases the amount of 
generation of an acid by that cause, and has the effectiveness of raising the sensibility of the 
appearance of the resist obtained using the constituent of this invention. When the example of a 
desirable sensitizer is given, there are ketones, benzens, acetophenones, benzophenones 
naphthalene, b.acetyls. eosine. a rose bengal, pyrenes. anthracene, and phenothiazins These 
sensitizers are independent, or two or more sorts can be mixed and used for them. The loadings 
of a sensitizer are usually below 30 weight sections preferably below 50 weight sections per 
alkali fusibility resin 100 weight section in a resist constituent. 

[0060] Said surface active agent shows the operation which improves the spreading nature of a 
resist constituent, striae SHON, the development nature of a resist etc. As such a surface 
active agent, for example The polyoxyethylene lauryl ether, Polyoxyethylene stearylether the 
po yoxyethylene oleyl ether. By the trade name besides polyoxyethylene octyl phenyl ether the 
polyoxyethylene nonylphenyl ether, a polyethylene-glycol JIRAU rate, and polyethylene-glycol 
distearate KP341 (Shin-Etsu Chemical make), poly flow No.75. No.95 (product made from the 
Kyoe.sha fats-and-oils chemical industry). EFUTOPPU EF301, EF303. and EF352 (the product 
made from TOKEMU products). The megger fucks F171. F172. and F173 (Dainippon Ink & 
Chemicals make). Fluorad FC430 and FC431 (Sumitomo 3M make), the Asahi guard AG710 Sir 
chlorofluocarbon S-382. SC-101. SC-102. SC-103. SC-104. SC-105. SC-106 (Asahi Glass 
make), etc. can be mentioned. These surfactants are independent or two or more sorts can be 
mixed and used for them. The active principles of a surface active agent of the loadings of a 
surface active agent are usually below 2 weight sections per alkali fusibility resin 100 weight 
section in a resist constituent. 

[0061] Furthermore, an adhesive property with a substrate is improvable by blending a color or a 
pigment by making the latent image of the radiation irradiation section visualize, and being able 
to ease the effect of the halation at the time of radiation irradiation, and blending an adhesion 
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assistant. Moreover, as other additives, an antihalation agent, a preservation stabilizing agent, a 
defoaming agent, etc. are mentioned. Specifically as an antihalation agent, a 4-hydroxy-4 -methyl 
chalcone etc. can be mentioned. 

[0062] The resist constituent of solvent this invention dissolves in a solvent, and is used as a 
resist solution. As a solvent used for the resist constituent of this invention, it is ethylene glycol 
monoalkyl ether, such as (i) ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
t he ethylene glycol monopropyl ether, and ethylene glycol monobutyl ether, for example.; 
(ii) Ethylene glycol monoalkyl ether acetate, such as ethylene glycol monomethyl ether acetate, 
ethylene glycol monoethyl ether acetate, ethylene glycol monopropyl ether acetate, and 
ethylene-glycol-monobutyl-ether acetate; 

(Hi) Diethylene-glycol dialkyl ether, such as diethylene-glycol wood ether, diethylene-glycol 
diethylether, diethylene-glycol dipropyl ether, and diethylene-glycol dibutyl ether; 

(iv) Propylene glycol monoalkyl ether, such as propylene glycol monomethyl ether, the propylene 
glycol monoethyl ether, the propylene glycol monopropyl ether, and the propylene glycol 
monobutyl ether; 

(v) Propylene glycol dialkyl ether, such as propylene glycol wood ether, propylene glycol 
diethylether, propylene glycol dipropyl ether, and propylene glycol dibutyl ether; 

(vi) Propylene glycol monoalkyl ether acetate, such as propylene-glycol-monomethyl-ether 
acetate, propylene glycol monoethyl ether acetate, propylene glycol monopropylether acetate, 
and propylene glycol monobutyl ether acetate; 

(vii) Lactate, such as methyl lactate, ethyl lactate, lactic-acid n-propyl, lactic-acid isopropyl, n- 
butyl lactate, lactic-acid isobutyl, lactic-acid n-amyl, and lactic-acid isoamyl; 

[0063] Methyl formate, an ethyl formate, formic-acid n-propyl, formic-acid isopropyl, (viii) 
Formic-acid n-butyl, formic-acid isobutyl, formic-acid n-amyl, isoamyl formate, Methyl acetate, 
ethyl acetate, n-propyl acetate, isopropyl acetate, n-butyl acetate, Isobutyl acetate, n-amyl 
acetate, isoamyl acetate, n hexyl acetate, Methyl propionate, ethyl propionate, propionic-acid n- 
propyl, Aliphatic series carboxylate, such as propionic-acid isopropyl, propionic-acid n-butyl, 
propionic-acid isobutyl, methyl butyrate, ethyl butylate, butanoic acid n-propyl, isopropyl 
butyrate, butanoic acid n-butyl, and butanoic acid isobutyl; 

(ix) Hydroxyacetic acid ethyl, 2-hydroxy-2-methyl ethyl propionate, 2-hydroxy-3-methyl methyl 
butyrate, methoxy ethyl acetate, ethoxy ethyl acetate, 3-methoxy methyl propionate, 3-methoxy 
ethyl propionate, 3-ethoxy methyl propionate, 3-ethoxy ethyl propionate, 3-methoxy-2-methyl 
methyl propionate, 3-methoxy butyl acetate, Other ester, such as 3-methyl-3-methoxy butyl 
acetate, 3-methyl-3-methoxy butyl propionate, 3-methyl-3-methoxy butyl butyrate, methyl 
acetoacetate, an ethyl acetoacetate, methyl pyruvate, and pyruvic-acid ethyl; 

(x) Aromatic hydrocarbon, such as toluene and a xylene; 

(xi) Ketones, such as a methyl ethyl ketone, methyl propyl ketone, methyl butyl ketone, 2~ 
heptanone, 3-heptanone, 4-heptanone, and a cyclohexanone; 

(xii) Amides, such as N-methyl formamide, N.N-dimethylformamide, N-methyl acetamide, N,N- 
dimethylacetamide, and N-methyl pyrrolidone; 

(xiii) Lactone, such as gamma-butyrolactone, can be mentioned. 

[0064] Moreover, high boilers, such as benzyl ethyl ether, dihexyl ether, ethylene-glycol- 
monophenyl-ether acetate, the diethylene-glycol monomethyl ether, diethylene glycol monoethyl 
ether, an isophorone, a caproic acid, a caprylic acid, 1-octanol, 1-nonanol, benzyl alcohol, benzyl 
acetate, ethyl benzoate, oxalic acid diethyl, a diethyl maleate, ethylene carbonate, and propylene 
carbonate, can also be further added if needed to these solvents. These solvents are 
independent, or two or more sorts can be mixed and used for them, moreover, the loadings of all 
solvents — per alkali fusibility resin 100 weight section in a resist constituent — usually the 
20 - 3,000 weight section — desirable — the 50 - 3,000 weight section — it is the 100 - 2,000 
weight section still more preferably. 

[0065] The solution of the resist constituent of this invention is prepared by filtering the solution 
of 5 - 50 % of the weight of solid content concentration which totaled all the resist constituents 
in a resist constituent solution with the filter of about 0.2 micrometers of apertures. In case a 
resist pattern is formed from the resist constituent of this invention, a radiation is irradiated at 
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this resist coat by applying the solution of this resist constituent on substrates, such as a silicon 
wafer and a wafer covered with aluminum, with means, such as rotation spreading, flow casting 
spreading, and roll coating, so that a resist coat may be formed and a desired pattern may be 
formed. According to the class of radiation-sensitive acid generator to be used, charged-particle 
lines, such as X-rays, such as far ultraviolet rays, such as ultraviolet rays, such as i line, and an 
excimer laser, and a synchrotron radiation line, and an electron ray, are used for the radiation 
used in that case, choosing them suitably. Moreover, radiation irradiation conditions, such as a 
dosage, are suitably chosen according to the blending ratio of coal of each component in a resist 
constituent, the class of additive, etc. 

[0066] Moreover, since the effect of the basic impurity contained in an activity ambient 
atmosphere is prevented in case a resist pattern is formed using the resist constituent of this 
invention, a protective coat can also be prepared on a resist coat In order to raise the 
sensibility of the appearance of a resist coat in this invention, calcinating after the exposure of a 
radiation is still more desirable. Although the heating condition changes according to the blending 
ratio of coal of each component of a resist constituent, the class of additive, etc., it is usually 
50-150 degrees C preferably 30-200 degrees C. 

[0067] Subsequently, a predetermined resist pattern is made to form by developing negatives 
with an alkali developer. As said alkali developer, for example A sodium hydroxide, a potassium 
hydroxide, A sodium carbonate, a specific silicate, specific metasilicate, aqueous ammonia, 
Ethylamine, n propylamine, diethylamine, G n propylamine, Triethylamine, methyl diethylamine, 
dimethylethanolamine, Triethanolamine, tetramethylammonium hydroxide, tetraethylammonium 
hydroxide, A choline, a pyrrole, a piperidine, 1, 8-diazabicyclo-[5.4.0]-7-undecene, The alkaline 
water solution which usually dissolved alkaline compounds, such as 1 and 5-diazabicyclo-[4.3.0]- 
5-nonene, one to 10% of the weight so that it might become 2 - 5% of the weight of 
concentration preferably is used. Moreover, optimum dose addition of a water-soluble organic 
solvent and surfactants, such as a methanol and ethanol, can also be carried out at said 
developer. In addition, in using the developer which consists of an alkaline water solution in this 
way, generally water washes after development 
[0068] 

[Example] Although an example and the example of a comparison are given below and this 
invention is explained still more concretely, this invention is not restrained at all by these 
examples, unless the summary is exceeded. Various kinds of properties were evaluated as 
follows among the example. 

[0069] It measured using the GPC column (G2000HXL 2 G3000HXL 1 ** [ G4000XL 1 ]) by Mw 
TOSOH CORP. with the gel par MIESHON chromatography which makes mono dispersion 
polystyrene a criterion on analysis conditions with a flow rate tetrahydrofuran [ a part for /and 
the elution solvent tetrahydrofuran of 1.0ml ], and a column temperature of 40 degrees C. 
After forming an optimal light exposure resist coat, the radiation was irradiated through the 
pattern mask with the KrF excimer laser (248nm) irradiation equipment FPA 4500 made from 
canon, and baking after the radiation irradiation for 90 seconds was performed at 100 degrees C. 
Subsequently, negatives were developed with the developer which consists of 2.38% of the 
weight of a tetramethylammonium hydroxide water solution, and the rinse was carried out with 
water, it dried and the resist pattern was formed. At this time, 0.4-micrometer Rhine and a 
tooth-space pattern (1L1S) made the amount of radiation irradiation which can carry out pattern 
formation as a design the optimal light exposure. mj/cm2 showed the unit 
The dimension of the minimum resist pattern currently resolved when radiation irradiation is 
carried out with the resolution optimal light exposure was measured, and it considered as 
resolution. 

It broke by thickness of the resist coat before developing the thickness of the resist pattern 
obtained when radiation irradiation was carried out with the optimal light exposure at alpha[ by 
the remaining-rate-of-membrane ten call company ]-step, and this value was displayed by %. 
The substrate which has a resist pattern after taper angle development was cut the include 
angle which a substrate and the pattern side-face inside make with an electron microscope was 
measured, and it asked as a taper angle. The time of 90 degrees made the taper angle best, and 
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it made the thing exceeding 90 degrees the defect 

[0070] Synthetic example 1 p-t-butoxy styrene 123g (0.7 mols), styrene 31.2g (0.3 mols), 
azobisisobutyronitril 8.2g (0.05 mols), and dodecyl mercaptan 1.76g (0.0087 mols) are dissolved in 
dioxane 200ml, and it was made to react under nitrogen-gas-atmosphere mind for 10 hours, 
keeping an internal temperature at 75 degrees C. After the reaction, reprecipitation processing 
was performed, the unreacted monomer was removed, and Pori (p-t-butoxy styrene-styrene) , 
copolymerization resin was obtained. Then, this resin was hydrolyzed with the acid and Mw 
obtained 80g of Pori (p-hydroxystyrene-styrene) copolymerization resin of 7,500. When asked for 
the copolymerization ratio by NMR, it was p-hydroxystyrene:styrene =70:30 (mole ratio). Let this 
resin be resin (A1). 

[0071] Synthetic example 2 p-t-butoxy styrene 176g (1.0 mols), azobisisobutyronitril 8.2g (0.05 
mols), and dodecyl mercaptan 1.76g (0.0087 mols) are dissolved in dioxane 200ml, and it was 
made to react under nitrogen-gas-atmosphere mind for 10 hours, keeping an internal 
temperature at 75 degrees C. After the reaction, reprecipitation processing was performed, the 
unreacted monomer was removed, and Pori (p-t-butoxy styrene) resin was obtained. Then, this 
resin was hydrolyzed with the acid and Mw obtained 72g of Pori (p-hydroxystyrene) resin of 
9,000. Let this resin be resin (A2). 

[0072] The alkali fusibility resin shown in one to examples 1-14 and example of comparison 4 
table 1, the radiation-sensitive acid generator, the cross linking agent, the basic compound, and 
the solvent were mixed, and it dissolved, and by carrying out precision filtration with a 0.2- 
micrometer filter, the foreign matter was removed and the solution of a resist constituent was 
obtained. After carrying out rotation spreading of the solution of the obtained resist constituent 
on a 4 inches silicon wafer, at 1 10 degrees C, baking was performed for 2 minutes and the KrF 
excimer laser (wavelength of 248nm) was irradiated through the mask at the resist coat of 1 
micrometer of formed thickness. Baking after radiation irradiation was performed for 90 seconds 
at 100 degrees C after that. Subsequently, the resist pattern was formed by performing 
development in 60 seconds according [ a developer ] to a paddle method at 23 degrees C, and 
carrying out a rinse for 30 seconds with water succeedingly. The obtained result was shown in 
Table 1. 

[0073] The radiation-sensitive acid generator of Table 1 and 2, a cross linking agent, and the 
solvent are as follows. 

radiation-sensitive acid generator (B1) : Compound (B-2) shown by said formula (6) : Compound 

(B3) shown by said formula (7) : Compound (B4) shown by said formula (8) : Compound (B5) 

shown by said formula (9) : Compound (B6) shown by said formula (10) : The compound (B7) 

shown by said formula (11): Compound shown by said formula (4) (B8) : Compound shown by 

said formula (5) (B9) : Triphenylsulfonium trifluoromethylsulfonate cross linking agent (C1) : 

Tetramethoxy methylol urea (made in MX290 Sanwa Chemical) 

(C2) : Hexamethoxy methylol melamine (CYMEL300 Mitsui Cyanamid make) 

Basic compound (D1) : Tree n butylamine solvent (E1) : Ethyl lactate (2-hydroxy ethyl 

propionate) 

(E2) : 3-methoxy methyl propionate [0074] 
[Table 1] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran.web^cgLejje 



2005/07/16 



JP.08-179508.A [DETAILED DESCRIPTION] 



14/15 ^— v 



- 






fix.; 




asm 












ik 




suras 


1»W 








mm 




mm 




mJ/cm 5 


v m 


% 


& 




Al 


10 0 


B 1 


7 § 5 


C 1 


30 


Dl 


1 . 0 


E 1 


42 5 


40 


0.28 


95 


88 


2 


A 1 


ion 


"R 1 


i n 


Cl 


30 


Dl 


1 . 4 


E 1 


42 5 


35 


0.26 


95 


89 


3 


A 1 

— 


ion 


R 1 


1 u 


C 1 


30 


Dl 


1 . 4 


E2 


40 0 


40 


0 . 28 


9 5 


88 


4 


A 1 


ton 


"R 1 


i » O 


Cl 


25 


Dl 


1 . 0 


E 1 


4 2 5 


40 


0.28 


95 


87 


5 


A2 


ion 


R 1 


i n 
1 u 


C 1 


30 


Dl 


1 . 4 


E 1 


4 2 5 


40 


0,28 


95 


88 


6 


A 1 


inn 


R 9 


1 n 
1 u 


C 1 


30 


D 1 


1 . 2 


E 1 


425 


50 


0.28 


95 


88 


7 


A 2 


inn 

J. KJ \J 


R 9 


i n 
1 u 


C 1 


30 


Dl 


1 . 2 


E 1 


425 


45 


0.28 


95 


88 


8 


A 1 


100 


B 3 


7 . 5 


Cl 


30 


D 1 


0. 7 


E2 


42 5 


a n 




8 5 


8 7 


9 


A 1 


100 


B4 


7 . 5 


Cl 


30 


Dl 


1 . 0 


E 1 


425 


40 


0. 30 


95 


87 


1 0 


Al 


100 


B5 


4. 0 


Cl 


30 


Dl 


1 . 0 


El 


4 25 


40 


0. 30 


95 


87 


1 1 


Al 


100 


B6 


7. 5 


C 1 


30 


D 1 


1 . 0 


El 


425 


40 


0, 30 


95 


87 


I 2 


Al 


100 


B7 


1 . 5 


Cl 


30 


Dl 


0. 1 


E 1 


425 


35 


0.28 


95 


8G 



[0075] 
[Table 2] 









m 




mmm 




mm 








r-n"- 
ft 






mm 




mm 


mmm 


mm 


mmm 


mm 




mj/cm 2 


fx m 


% 


a 


1 3 


Ai 


1 00 


B8 


10 


Cl 


30 


Dl 


1 . 0 


El 


425 


45 


0. 28 


9 5 


88 


1 4 


Al 


100 


B8 


1 0 


C 1 


25 


D 1 


1 . 0 


El 


425 


40 


0. 28 


95 


89 




Al 


1 00 


B9 


1 . 5 


Cl 


30 


Dl 


0 . 2 


E 1 


425 


40 


0.45 


85 


80 


2 


Al 


1 00 


B9 


4. 0 


Cl 


30 


Dl 


0. 4 


E 1 


425 


40 


0. 35 


95 


100 


3 


Al 


1 00 


Bl 


7 . 5 


C 1 


30 






E 1 


425 


40 


0. 50 


95 


8 5 


4 


Al 


1 00 


Bl 


7 . 5 


C2 


30 


Dl 


1 • 0 


E 1 


425 


40 


0.4 0 


95 


100 



[0076] 

[Effect of the Invention] The radiation-sensitive resin constituent of this invention has the large 
permission width of face to the amount of radiation irradiation of a resist coat, and is suitable as 
chemistry magnification mold negative resist which could form the rectangular pattern with high 
resolution and was excellent in sensibility, development nature, resolution, etc. Especially the 
radiation-sensitive resin constituent of this invention can control effectively the side etching 
phenomenon of the resist pattern at the time of development, and meandering, can respond also 
to the radiation irradiation of the wavelength below the far ultraviolet rays of charged-particle 
lines, such as X-rays, such as a synchrotron radiation line, and an electron ray. further at all of 
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radiations, such as far ultraviolet rays, such as ultraviolet rays, such as i line, and an excimer 
laser, and can use them suitably as a radiation-sensitive resin constituent for semiconductor 
device manufacture expected that detailed-ization will advance further from now on. 

[Translation done.] 
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1-2 oa«WO«Ha^Ttt»Sn-5^^->JBtt*« 

co 044] ama 

[0 0 4 5] £©«fc5fc*«tt«»a^a#W<!:LT 
(i) tHD+->7MJ«. 7)Vu**s7)V*)V&* 

7 it h+v7;u+;i-*^cDb h*D^->7;m i ;u»*/i« 

*6>RW# ; 

(i i) *^#+->7;l'+^S^(7)*JI/# 
x^SSfctt-tWRilMt: ; 
(i i i) y^WS/^^H, ylWS;^ 
y/fo-;l/7$/^f;l/S, ylfu-Jl/7 

; 

(iv) yiJyyJU-fJH, i/'JyyjU^fJP 
S, yj v->*;i/7 5 ya^c^ij >>S?;U*^*BjftS ; 

(v) ^>yJW*y^fM« ^>>/-<D^y/^ 

!^©7 l JM+y7Jl/+JH> 77M;W*y7il/* 

R*0. .OR 5 
CHo CHo 
I I 

r s och^ Nn c'' N ch 2 or 5 

' II 

o 



(vi) t*-;pa. -f y^n^=jua«oa^tt*Stt 
■o SlittMSilTtt. kKD+->7M;«, 7;to 

[0 0 4 6] SHB3B«ttlliftaft^r-r**«J«tLT 
(i) ^n-jl/g-^^S >it&Vo. *3-u-)Vm 
D-Mtf yij u M^, / 

20 (i i) 7;i^*:>7;i^;us^y^$ >ft:£-tK 7 



;hj*->7 JU*;p*-&#^>v^7:J-s:wfci 



7;p 



(i i i) *;^*y/fJl-iM^7S><l:^ll, * 

;i/^^->^^;i/S^w^> , /i7*7^-5 
ti"J3-^v u;Ht;^#). *;i/*^->y 

(iv) t*X7xy-JPA^X#^-Wb^#», t^7i 



a. 

[0 0 4 7] *5£W<D\sV7s hfflfifc«fc;fe^T*tt8l 

«, 7)vu^^^Mtov7it^mm^\,<, 7)i 

40 «fcl,>. *#fc#SL^SR«8l£LTtt, TIES; (12) T 

^n^7)vu^^^Mt^v7it^m%m\i^z\t 

[0 0 4 8] 
1 2 ] 

. . . (12) 



[0 0 4 9] CdfRSH 1~4 ©7;Mr;U* so 
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[0050] tosbs; (12) h*i»t, y^^mth 
Ttt, x^;ps. -fn^jim, -J^jimm* 

ESMWUtt. CYMEL (ffiA6. £#W7t5yH 

[0 0 5 1] JMHWtUTtt, -S6fc, 7**'J?fitt 

«. ^©«£©*tSttB$X©«A¥te, 7)Vj3V*im 
ttHftfCtSttgftlCWLT. M«. 5~6 0t;i/ 
%. jfftKHl 0~5 0*;!/%. $6irffSL<«l 

5~4 ot^xcwisn*. 

[0 0 5 2] **l8©US?^MiJSjE*k:*V»TSWia 

*9J©E-&id^tt. 7)Vt> U pIj§tt»St 1 0 0 ssg&s 
tO, 3B*fl!l*«, #£L<tJ5~ 1 0 Ollffi. S&IC 

ffii/<mo~7oiif, mzft£L<\ti o~5 

0 ommmzmazt, lis 
[0053] mmmtsm 

«**t*tt*«*jw*»e.^i;fc«oU'^ ss^f t*© 

[0 0 5 4] ^Oi3ftlSttfl:^«liLTtt. ^£3? 

tt. «*tf7> ; E:^7, hy/f^75>, 
75>, MJ - n -7"ntf;P7 5 >, h U -f V 7 □ tf ;i/ 
7SX HJ - n -77>>P7 5 >, h "J-f V ^?*75 
>. h'J-tert-^7S>, HJ^->;U7S 
>. h U*^^75>. 7-U>, N-/f;|/7^U 
>, N, N-y/fJl/7zU>, 2 -/f^7r'J X 
3-^7^>J>, 4-XhD so 



/4 

7-'J>, 1 -t7f^75 >> 2 -t7f;l^7S >, 
y7z^7S>, Xfl/>y75X f h7^fl/> 
•>75>, A+iJ-^f l/>y7S >, fcfpij h*>, tf^ 

u -< 5 y y-jk 4-^fM5y , /-jk 4- 

>. 1 -*7JV- 4 -7xx;l/fcf U v>. 2- (1-X 

-f^75>, B3BKUjK775>. 4, 4' -y75 
7y7iZJW^>, 4, 4' -y75/y7iz;U 
-7;P, 4, 4' -y75y<>';7i/X 4, 4' 
-y75;y7x^75>, 2, 2 - fc*X (4-75 
/y^-jl) 7"DA>, 2- (3-7=/7iz;P) - 
2- (4-7S77X-W yn/N°>, 2- (4-75 
/7iZJW -2 - (3-tHD+y7iZf) 7*D/^ 
>. 2- (4-7S;7iZ;H -2- (4-kKo* 
•>7i-JH -fut\y, 1, 4 - tfX [ 1 - (4-75 
/7iZJW ^>-fc'X 1, 3- 

t*X [1- (4-75 7 7xx;P) -1-^7;UX7 
;U] ^>-bf>, zu\irWtz?* ! f-)l- 1 - (2-bh*n + 
~>X7;W -4-hh*D + ->-2, 2, 6, 6-fh7 

^^;utr^'js7>a«^«. jj?u { [6- (i, i, 

3, 3 -7 h^7;U73\>P) -f 5 J - 1 , 3, 5-h 
U7y>-2, 4-v<;U] [(2, 2, 6, 6-rh 

[ (2, 2, 6, 6-f l-7^f;l/-4-t;^iJy< 
;M <5/] } . 2- (3, 5-y-t-7"f;i/-4- 
kh'P + y'OyiW -2-n-7WYD>|f7, 

(1, 2, 2, 6, 6 -1>9 4 -tf^'J $M 

[0 0 5 5] ZtHE><Di&m&{t£mt. ¥»T£7cti2 

tLTte, h'J7;l/^;P75 >*#tf-2>d 
$e»fC»iH,^hU7;U+;P7 5>i:LT 
«, MJ - n -T'7^75 >> h U ^\+->;U75 >, h 

$&©E£gte. k->*X MBriclfc+OTJI'* U nJ^ttWBt 

i o ofiSBB^fco, ant. o. oiaft^±. 10 
MwetT, »^l<«o. oiasg&«±, ssssb 

*«*{fc-r*»^*»). i oaagB^sx.^.t, gs© 

[0 0 5 6] ^H^flD^J 

[0 0 5 7] MfE^WftOSiJtt, 7^*'J^*tt»llt© 
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bU>. 7>h7t>^Sift^tl;7th7x; 
>S ; ^f^7iz^x;p*>, -jyzL-frzjifry. 

fi:s«f ^ui^Tti.^ 7)vti>)^m\immi o o 

[0058] HfH2^«{S3i^jtt, 7 yzimvtmmv) 
©7^77 u s^ic^f-r % 7)iti y k^t. 

M&mffltVT\$. #JAtf'<>-fc*>312~6:fIft©{g# 
J f-*©7x/-;i'ft:^i»*#»fa^t3&tTfr-s. c©i 

O 7 x / - Mt&®> © SkWm t V T tt, 0U A fcf t* X 7 
i/-ik hUX (tHD + y7irjH j**>^©{fc 

i§#HSEit?PJ©K-&gte. l/i^X hffl^tCffifflT-ST^ 

7^*'jn*tt»iti 0 oaawafco. a#. 50s 

[0 0 5 9] flGJiffiaitt, l*l«£©i*;u*- 

a> 7i7f7y>ims. nn * 

«tiiiooii»afcD. a*. 5ob*»£tf. 

l<«3 oaaggj^TT*^.. 

[0060] mzRmm&mt. hm^©^* 

■J;*-* ->lf l^>5r7U;H-f 7k *U^-/Ifl/ 

>7f7u;n-f;k ^yt+yxfu^tiz-fjn 50 



Ifl/>yj3-^y7')l/-h, 7j?'JX5 1 U>y / U=I 
-A»yXf7l/rh©S*. iSiB«T7. KP34 1 (« 
iftfllfi) . #'J7D-No. 7 5. No. 9 5 

(**a»ISft*Xl8«) . I7h>7EF301, E 
F 30 3, EF 3 5 2. ( I — irA -fu?V y&) , ^ 
^7777F171, F172, F173 (*B#f> 
=Hfc*I|£i!) . 7D5-HFC4 30, FC431 

(ttSXU-IAS) , 7ith^-KAG7 10, D— 
7D>S-3 8 2, SC-101, SC-102. SC 
-103, SC-104. SC-105, SC-106 

#M«ttgiJ©eE£fi«, 1/yX hffij&fj*© 

[0061] sac. 2t>\zmn$>2>\,mmn%&&-rz> 

*J»WB£<Z>/\W— i'g >©gMB&$fDT#, 
[0 0 6 2] MM 

itf&ftw-sTs bt£.i$.mt. mMizmffiVTis-sx b® 

(i) x5 1 iy>^U3-;p^y^^;i/x-^;i/, x?u 
^/yotf^x-fvk x^iy^yjn-Ji/^y^^ 
a ; 

(i i) if U>i'ij3-;i/ ; E/'/f;n-f;i/7tf 
— K Ifl/>y''J □-JPt/If ;H-f^7t7- 
K xf u>^Un— ^/XntfJl/i— ^l^irf- 

§oif i/ >^ ij 3 - j^y 7;^;i/x-fJi'7t f - 
bm ; 

(i i i) > ! xg 1 U->if "J 3-;i,y^f )VX.— t-)V. ->* 

if i^>^u ;p-yif;n-f;K ->'if u>^u 

a-Jl/v^^n IfM-fJK ylf l/>y , U3-;i/y7 
5=- ;l/X— t- ^©ixXf > y U =l —)VV7)V^r)VX.— 

(iv) 7"Dtf u>yun-;i/ ; ty *f ;i/x— f ^ 
otfi/>^*U3-;u^yxf Ji/x— f;u, yptfu>^ 
l Jn-7P ; E/7 p Phf;Px-x^. yatfu>^»jp-;u 
^ y 7f jux— r- ;i/^®7n tf u > y u n -;|/^e 77^ 
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(v) 7 p Dt!l^>yu 3— ;p$?*^x— r\>k 7Dtf 
l/>i"j3-;i/yIfJl,X-fJk ^Dbfn^',) xi- 
jk^T'nkr.ii/x-T-jk ^Dhru->yu ^y-y?* 
i-fj^o^o tf > yj d -;i^y7^^jpx-f;p 

»; 

(vi) 7 p Dt!i/>^u=i-;i/ ; Ey ^^;i/x-^7-fe 
f-K 7ntfU->^iJ:3— ;i^/xf ;i/X-7;i/7-fe 
7-k 7 f, Dtri/>^U3-;i/^Ey7 , 'Dtr;i.x-^;PT 
-fef-k ■7a\±u>ifV n-Aty 7f;i/X— • f-;P7 
tf- hl?ro7 p Dtri/>^U n— ;i^y 7;k^;kr-7 io 
;U7-fe7- h« : 

(v i i) ?LR/7;k MlfJk ?L^n-7°Phf 

;k an-rv^ptr;k ?LRn-77-;k ¥LR-rv77 

Jk JlRn-75;K ftS-fVTS^catl^f^ 

a ; 

[0 0 6 3] (v i i i ) *K*7 ;k *iif;k ¥ 
In-^DW, *»-fV^Dtr;k ^fn-T'fJK 
^SM'VT'fJk *In-75A. ^-fVTSJk 

»*f;k Wxfjp, Bin-^De;k wr-tv:/ 

Dbf;k itn-yfJK BK-fV^k Bin-7 20 
5;k »»-fV7 5;k Btn-A+yJk 7nfcf:*> 
R/7Jk ^DW>lxf;k yabf^->Rn-yD 
fcf;k ^PW^-fV^o^k ^DW^n-y 
7;k 7 p nhf^->^y7'f ;k S§R*f;k K^xf 
;k BKn-^nWk Bl'fV7at;k 

f;k fm^v7?)VQ<Dimmft)Vi£>mx.7, ; r)v 
m ; 

(ix) th'D + ySflfJk 2-tKn + y- 2 - 
*f A^DK*>HfJk 2-tKoty-3-^f 

;pg&R*f;k / h*ygtiif ;k xh*->pRx7- 30 

;k 3-/h + y7Di;t>S/fJk 3-^h + y7 
ne^>Kxf;k 3 -1 H + S'^d f;k 
3-xh + y7Dt:t>SxfJk 3-*h*->-2- 
*W7n\£*ym*7JV. 3 h*->7f ;k7-fef 
— k 3 -*fj|/- 3 h*->7"f JV7-tr7— k 3 

;k3-^h+yBi!E7*fJk 7irhgfcR*f;k 7-fe 

utixfjp, tf;nf>»/3\>k tf;Pt*>tif;^ 

©IffllXfJH ; 

(x) h;UX>, *->U><$©»S«JSHt*3|i3l; -0 

(xi) ^f;ktf;k^h>. ^f;^PW hx 
*f ;k7*7-;i^h->. 2 -*\rf9 J >, z-<\-f*j 

(x i i) N-^fMil'A75 H, N, N-v 5 /^ 
*^A7 5K, N-*f ;U7Hr h75 h\ N, N-S?* 
f;P7ir h75 h\ N-^f;HfaU K>f©75 K 
IS ; 

(xi i i) T -7"f D5J ^>^©5y- h>S€r^tf 

[0064] *fccn^©^uc$e>»Cij5.gfcjsi;T. so 



^>vMkr7 ;i/x— f ;k ^'s+v'jn- f-;k if 1/ 

>^ l j3-M;7xXJH-f;i/7tf-h, ylf 
U>^U3— *f;kx-7Jk >>xfU>^ij:3 
-^/xfju-fik -<y*n>. *7n>i, # 

;P7;k^i-;k PR^Ov^k SSftxfjk ->i^ 
fyxf;k vki">iyif;k SSifkv, MR 

i$M%>v>7 u pi^ttmngi 0 oaggp^7to. a 

2 0-3, 0 0 0«»g&. ff£L<«5 0-3, 0 
OOSSglk S?)(C$f^L-<(Sl 0 0~2, 0 0 011 

[0 0 6 5] *»^OUi?X httl£4!9<D&tttt. 

«#jgS5~5 0fifi%©j£iS:£, 0a*.tf?L«O. 2 m 

5. *5§i©ky^H^W6,kyXh/t5'->$ig 

SffJMMT. D-iHlfofgici^T, «ittf^U3 
>OiA- 7;i/5X^7AT*a$tlfcC7xA-^©» 
«±fc»tf-rs l/x7hJII^ML, ft 

[0 0 6 6] *&. *«SOI/^ha(jift«Il>Tl' 
n*£*tt3Fttft£©«»£B&il:"r*fc«>, l/yXh« 

sii©«su*k: .to a*. 30-200-0, n 

£L<«:5 0 - 1 5 OtTibS, 
[0 0 6 7] 7;k*'J3g*«TIB«-r-6^tC 

th'JfA, 7>tx7* 1 Xfjk75>, n-^Dtf 
;P7 5>. yifjP7 5>, v-n-7ntT;U7 5>, 
h'JxfMSk /f;kyxf;k7S>, ->*/f ;ux 
?y-;U7$x h ux^y-;i/7 = >. f h7*f;u 

J^-Wth'Dfyk 7 h7lf ;U7> ; EX^A 
t^ofyK, fcTp-;k ^U-^>, l, 8 
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- s JT*f fcfv^D- [5. 4. 0] -7-*>7H*>, 
1, 5-S?7ift;->^P- [4. 3. 0] -5-/*> 

«fo7JW*'jtt^»*. a#. l~10ii%, }fS 

[0 0 6 8] 

fc^RD, £ft6©iy6#JKfaSfl?fl&3ftSt>©xraft 

[0 0 6 9] Mw 
SV- (tfc) SGPC*7A (G2 0 0 0H X L 2*. 
G 3 0 0 0HXL 1*. G4 0 0 0XL 1*) £ffl<^> 

7AS«4 0toM*tt-e, *#«>jfjxfi/>s» 

bv'X h&JR£JgJ&b;t&. +t;>lKrFX+->7 
U— if- (2 4 8 nm) MSIF P A 4 5 0 0 fcj; 

T9 0»IH©ft*tS«ljt»©lfcj*£fTofc. &^X2. 

Tl/y7.h/^->S:ML/c„ C©P#. 0. 4#m© 
=7-i >7> KX'*— X/1* — > (1L1S) ^ISW-aO 

fc. *fi(imJ/cm2t"*Lf;. 

:S«»©U5?*h/^->£#t"*a£«£W*rL, *^ 

U 9 O^^S^^fcW^^F^iLfe. 
[0 0 7 0] &f&M 1 

p-t-7"h*yXfU>123g (0. 7tJH . X 
fl/>3 1. 2g (0. 3^10 , J'/fX-fvyfa 
-h'J^8. 2g (0. 0 5^) *5J:tXS*T : ->^yjl' 
*7"^>1. 7 6g (0. 0 0 8 7t;M &zS**D-> 



(11) 

20 

2 0 0mll:g»U ^i5 7 5tl:§SWg$ll 

jfcKJ&^E/v-Srl&SU jJ?U (p-t-7"h + yXf 
b>-XfPb» *a^»J&Sf*fc. 5I*«€T. ^©«f 
l&*»fcJ;01lP*»*b. Mwt5*7, 5 0 0©#U (p 

-t Kn+->x^iy>-x^ix» &m-&mm8 0 

mtz. NMRX#S£Jt£*J6fc<h;i3> p-tKn* 
->X^U> : X?U-> = 7 0:3 0 (^;Ht) X&^> 

fc. nowresnfif (ad t-r«. 
io [0071] &&tm 2 

p-t-7*h*yXfl/>176g (1. 0t;W . 7 
7tfX<V^D- h'j;P8. 2g (0. 05=EM *5 
i^h i 7 :: ->;py;i'*7^> 1 . 76g (0. 0 0 8 7t 
)V> $yW/2 0 0mll;S«U 7 5tt;: 

», WttfflHtffV^Efct/v-fclifc^U #'J (p 
-t-yh + y^fl/y) *f|g£#fc. £© 
»J&£lHC«£DJ!nizK$M?b, Mw**9, 0 0 0©#U 

(p-th*D + ->7fl/» »B7 2g*fffc. C©» 
20 flg^mit (A 2) if*. 

[0 0 7 2] |^SS0iJl~l 4*3=fcy:itfe^Jl~4 

0. 2 um©7-f;U^-T»«atjg-r4CttJ:0S«l 
•/XFSiiOS^^, 4-f >^©->'j3>r7x/N-_h 

c@<E!fe*bfca^. i i ox:-e2»in]«ii«sfTi». ^ 

fi££*l£:MJS 1 nm©l/yX hffi^(CVX^5r5>bXK 
rFI+y71/- tf- («2 4 8nm) SflSWbfc. 
so ■€■©» 1 0 0 X X 9 0 ®mfotimmtt&(Dt&tfL&l7 o 
fc. *^Ta«T6 0m 2 3tCT^HMl:J: 
SSfcfcfr^, 3l£^#7kX3 OWiJ >Xf-5^tt' 

it), ue>x h/^->£JBj*b;fc. fc&ftfc»*£« 

1 (C^bfco 

[0 0 7 3] gl & cfctfS 2 ©^&#«£tt&fg±£ij, & 

ami* <t «^ © t * o x & s . 



(B 1) 




(6) Tssnsft^* 


(B 2) 


MfBS; 


(7) x^sn^fb^ti 


(B 3) 




(8) ussnsft^ 


(B4) 




(9) -cssnsft^* 


(B 5) 




do) x^$n^>-fb-&% 


(B6) 




(id x^sn^-rt^ 


(B 7) 




(4) x^£n&ft;£ti 


(B8) 


mib^; 


(5) TS^n^ft^i 


(B9) 
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(CD : ^h^/ h^ri/t^U—JVWT 
so (MX 2 9 0 = fn$-*#;Hl) 
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(C2) : 'v+iM h^^fD-;M5S > 
(CYME L 3 0 0 7^-5-7 HSf) 

(Dl) : h'J-n-y5 : ;i/75> 



* (E 1) : 

(E2) : 
[0 0 7 4] 
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%m^)l (2 -t KP + v^Ptf^- 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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